In recent years international capital flows of all types have increased dramatically and most governments have been actively encouraging inflows of direct investment. However, concerns remain that reliance on foreign multinationals may be a risky development strategy as foreign firms are likely to be less rooted in the local economy and may be quicker to close down production. This paper asks whether foreign owners are more likely to close plants than domestic owners. In Indonesia, plants with any foreign ownership are far less likely to close than wholly-owned domestic plants. However, the lower probability of shutdown is a result of the larger size of foreign plants rather than their nationality of ownership. Controlling for plant size and productivity, we find that foreign plats are significantly more likely to close than comparable domestic establishments.
Non-Technical Summary
The behavior of multinational corporations in developing countries is the subject of contentious, intense debate. Proponents of direct investment by foreign multinationals point to higher wages, technology transfer, access to markets, and increased product market competition. Detractors focus on lower labor and environmental standards and weak links to the local community. The opinions of potential host countries have changed over time. In the immediate post-colonial period, many developing countries were skeptical of foreign direct investment and associated foreign capital inflows with a loss of domestic sovereignty. Recently, international capital flows of all types have increased dramatically and most governments have been actively encouraging inflows of direct investment by foreign multinationals through marketing, tax incentives, and outright subsidies. However, concerns remain that reliance on foreign multinationals may be a risky development strategy as foreign firms are likely to be less rooted in the local economy and may be quicker to close down production. In this paper, we test whether foreign ownership is associated with plant survival in the context of a developing economy.
Using data from 1975-1989 on Indonesian manufacturing establishments, we ask whether foreign ownership and the characteristics of foreign plants are associated with increased flexibility on the extensive margin, i.e. plant shutdowns. Our study has the advantage of using data on a large number of plants over a long time period where failure, characteristics, and foreign ownership are recorded for each plant every year.
Using a semiparametric estimation of the hazard function, we find that plants with some foreign ownership are far less likely to close down compared o plants that are completely domestically-owned. However, the higher survival rate among foreign-owned plants is caused by plant characteristics rather than by their nationality of ownership; foreign plants are much larger and have dramatically higher levels of productivity
Introduction
The behavior of multinational corporations in developing countries is the subject of contentious, intense debate. Proponents of direct investment by foreign multinationals point to higher wages, technology transfer, access to markets, and increased product market competition. Detractors focus on lower labor and environmental standards and weak links to the local community. The opinions of potential host countries have changed over time. In the immediate post-colonial period, many developing countries were sceptical of foreign direct investment and associated foreign capital inflows with a loss of domestic sovereignty. Recently, international capital flows of all types have increased dramatically and most governments have been actively encouraging inflows of direct investment by foreign multinationals through marketing, tax incentives, and outright subsidies. However, concerns remain that reliance on foreign multinationals may be a risky development strategy as foreign firms are likely to be less rooted in the local economy and may be quicker to close down production. In this paper, we test whether foreign ownership is associated with plant survival in the context of a developing economy.
Research on multinationals has tended to concentrate on plant location choices, characteristics of firms that become multinationals, and the effects of foreign operations on domestic (home) labor markets. 1 Research on the effects of foreign direct investment on host countries is less common, especially for developing countries, and has focused primarily on potential productivity spillovers. 2 Given the increasing importance of multinationals in manufacturing employment in developing countries, there is a surprising absence of work on the host country performance of multinational plants, especially on aspects of plant survival and labor demand. 3 Rodrik (1997) and others argue that increased trade and foreign investment may have led to increases in the elasticity of labor demand. While numerous studies have documented increases in labor market volatility in OECD countries, see Fabbri, Haskel, and Slaughter (2003) , to our knowledge no studies have asked whether multinationals survive longer in developing countries, or whether they have different labor demand elasticities.
Indeed, even in developed economies, few studies have examined if foreign-owned firms are more likely than domestically-owned firms to exit the domestic market. Looking at U.S. manufacturing plant deaths, Bernard and Jensen (2002) find that plants owned by U.S. multinationals are substantially less likely to close than other U.S. plants over five year intervals. However, they also find that controlling for establishment, firm, and industry characteristics, U.S. multinationals are more likely to close a domestic plant. Görg and Strobl (2003) find that Irish plants with majority foreign ownership are more likely to exit their sample of manufacturing plants, where exit can be either due to closure or a change in ownership.
Our paper provides the first evidence on the relationship between foreign ownership and plant survival in a developing country. Using data from 1975-1989 on Indonesian manufacturing establishments, we ask whether foreign ownership and the characteristics of foreign plants are associated with increased flexibility on the extensive margin, i.e. plant shutdowns. Our study has the advantage of using data on a large number of plants over a long time period where failure, characteristics, and foreign ownership are recorded for each plant every year.
Using a semiparametric estimation of the hazard function, we find that plants with some foreign ownership are far less likely to close down compared to plants that are completely domestically-owned. However, the higher survival rate among foreign-owned plants is caused by plant characteristics rather than by their nationality of ownership; foreign plants are much larger and have dramatically higher levels of productivity than domestically-owned plants. Controlling for such characteristics reveals that foreign ownership is associated with an increased probability of closure. Using information on changes of ownership (domestic ↔ foreign), we confirm that foreign ownership, rather than unobserved plant characteristics, is associated with the lower survival rates.
The rest of the paper is organized as follows: Section 2 surveys the literature on firms and plant shutdowns. Section 3 describes the data. In Section 4, we estimate the hazard function and identify the effects of foreign ownership. Section 5 concludes.
Firms, Ownership and Plant Survival
Our paper asks whether the nationality of ownership is correlated with plant survival. Plant exit has been the subject of a large number of studies all of which have documented the importance of plant and industry characteristics for plant survival. Samuelson (1988, 1989) established that plant survival is positively associated with both plant age and size and that exit rates vary across industries and persist over time. Subsequent studies have repeatedly confirmed these findings for different time periods in different countries, e.g. Disney, Haskel, and Haden (2003) .
The role of firm characteristics, including the nationality of ownership, in plant failure is less well understood. The theoretical literature on the role of firms in plant closures focuses on behavior in declining industries, e.g. Ghemawat and Nalebuff (1985) , and is generally limited to a discussion of the interaction of plant size and multi-plant firms. The role of multinationals in plant survival, or host country labor demand more generally, is absent from the theoretical literature.
Work in related areas implicitly suggests that firms with cross-border operations should be relatively flexible in terms of labor demand, see Helpman (1984) and Feenstra and Hanson (1997) . In comparison with purely domestic firms, multinationals either have an enhanced ability to shift production between various locations within the firm, establish new production locations at a relatively lower cost, or more easily source inputs from foreign plants that are substitutes for local labor. 4 All these factors should increase use of the extensive shutdown margin for foreign firms relative to domestic firms. However, foreign multinationals may face substantially higher sunk costs of plant creation in developing countries than do comparable domestic firms. Higher sunk entry costs should lead to lower exit rates for foreign firms, especially for greenfield investments. A recent set of empirical papers has argued that multinationals may actually improve plant performance during times of crisis by shielding them from liquidity constraints, thus presumably increasing their chances for survival. 5 Empirical work on firm characteristics such as ownership and plant exit is also relatively limited. Bernard and Jensen (2002) find that unconditional survival probabilities are higher for U.S. plants that are part of multi-plant and multinational firms. Conditioning on plant characteristics, they find reduced survival rates at those same firm types. Görg and Strobl (2003) also find increased probabilities of exit for Irish plants that are majority foreign-owned. Disney et al (2003) find differences in exit behavior for stand-alone and group establishments. This paper adds to this recent literature by explicitly separating the effects of ownership from the role of plant characteristics and by providing the first study of plant survival in a developing country context. Indonesia, 1975 Indonesia, -1989 Indonesia has changed its policy towards foreign direct investment considerably over the years. After independence in 1949, Indonesia pursued an inward looking development policy with severe restrictions on foreign multinationals. Foreign firms were only allowed in some sectors of the economy and some Dutch firms were even nationalized by the Indonesian government. This suspicion of foreign interests in general and of foreign multinationals in particular, was caused by a host of factors, ranging from the generally accepted development paradigm of the 1950s, to the experience of colonization under the Dutch, and an attempt by President Sukarno to unite the ethnically very heterogeneous country by a supposed foreign threat to the nation.
Foreign-owned plants in
The restrictive policy towards foreign direct investment continued, with a brief period of a more outward looking policy in the late 1960s, until the beginning of the 1980s when falling prices of oil and other raw-materials forced Indonesia to change development strategy. Manufacturing was emphasized and developed partly through inflows of foreign multinationals. The reforms included reductions in import licensing restrictions and relax-ation of foreign investment rules. Our study spans several of these foreign investment regimes, starting in 1975 and continuing through 1989.
Data
One reason for the lack of empirical studies on ownership and plant survival rates is the relatively high data requirement for such an analysis. Starting with a panel of plants and their characteristics over time (now available from numerous countries), one needs to have information on the national origin of ownership, which is often not collected in economic censuses. Secondly, the survey must accurately record plant deaths separately from other reasons for exiting the sample such as a change in ownership or the level of employment falling below a sampling threshold. 6 For this paper we use information from the Indonesian manufacturing census which has been collected annually since 1975. 7 From 1975 to 1989, once a plant entered the manufacturing census sample, it was kept in the sample until its failure. Data was also collected on the ownership shares in the hands of public-domestic, private-domestic, and foreign entities. While the annual Indonesian manufacturing censuses continued after 1989, beginning in 1990 plants were excluded from the sample if their size fell below 20 employees. Thus it is not possible to know if a plant exits in the 1990s because of a closure or because of a decrease in size. Since small plants are likely to have a relatively high exit rate (Bernard and Jensen, 2002, Disney et al, 2003) and since foreign plants tend to be relatively large, this is likely to seriously bias any results on ownership and plant closure. As a result we must restrict our analysis to data between 1975 and 1989 and cannot include the 1990s, a period of substantial growth in foreign investment into Indonesia.
Before we formally test for any relationship between foreign ownership and plant exit, we provide a brief description of the data. The share of manufacturing employment and value added for plants with some foreign ownership is given in Table 1 . The foreign share of value added is higher than the foreign share of employment, reflecting higher labor productivity in foreign-owned plants. The foreign share is relatively constant during the sample at around 8 percent of employment and 20 percent of value added. However, output and employment shares accounted by foreign plants vary across industries; they are relatively high in Fabricated Metal Products and relatively low in Food Products and in Paper and Pulp. In our econometric analysis, we allow for differences in survival rates by industry.
Foreign ownership usually coincides with foreign control during this period, as seen in Figure 1 . More than 80 percent of the plants with some foreign ownership are majority foreign-owned, although wholly-owned foreign plants are far less common, only 15% of the sample. The median 'foreign' plant has both foreign and domestic owners with 70 percent of the capital in foreign hands. Table 2 shows the fraction of foreign and domestic plants that are still operating after one and five years. Across industries the one year survival rate is typically lower for domestic than for foreign plants, ranging from 91-100 percent. After five years, the difference between foreign and domestic plants has increased: 68-83 percent of foreign plants and between 59-78 percent of domestic plants are still operating. The exit rate differs between sectors and is relatively high in Wood products and low in Chemicals.
These one and five year survival rates suggest that foreign plants have a lower propensity than domestic plants to shut down. However, this is not necessarily caused by the differences in ownership since foreign and domestic plants might differ in characteristics that affect the likelihood of a closure. Table 3 Our productivity measure is the percent deviation from the mean plant labor productivity level in the industry and year. By this measure, foreignowned plants are almost twice as productive as the average plant in 1975, while wholly-domestic plants have productivity levels 3.4 percent below the average. The gap in productivity between foreign-owned and domesticallyowned plants is found in every sector in all years and seems to increase over time. Age shows no systematic differences across ownership types; domestic plants are slightly older than foreign plants in 1975 but there is no difference in age in 1989.
The results presented here suggest that domestically-owned plants have a higher exit rate than foreign-owned plants but they are also smaller and less productive. In the next section, we continue with an econometric analysis to further disentangle the effect of ownership on plant closure from the effects of other plant characteristics.
Estimation
In this paper, we consider the role of foreign ownership on employment adjustment through the extensive margin, i.e. plant shutdown. 8 Unlike many settings in economics, we are not fundamentally interested in the shape of the baseline hazard, but instead focus on the effect of covariates on the hazard. As a result, we employ a semiparametric Cox proportional hazard model for most of our estimations. This assumes that the hazard, λ (t; x), takes the form,
where κ (·) is a nonnegative function of x t and λ 0 (t) > 0 is the baseline hazard (see Wooldridge (2002) ). 9 We start by considering the simplest nonparametric estimate of the survivor function, S(t), i.e. the probability of surviving past time t. The Kaplan-Meier estimate of the survivor function is given bŷ
where n j is the number of plants that have survived to t j years of age and d j is the number of plants that die at age t j . Figure 2 shows a nonparametric estimate of the survivor function for two types of plants: those with no foreign ownership and those with some foreign ownership. Analysis time represents the number of years that the plant has been in the sample. These results confirm our priors about the relative survival performance of foreign-owned and domestic plants. Survival probabilities are significantly higher at all time horizons for foreign-owned plants. After fifteen years the cumulative probability of exit is almost twice as large for domestic plants (68%) than for foreign plants (39%). However, these nonparametric estimates do not give us information on the source of the lower hazards for foreign plants.
Ownership and plant characteristics
In this section we consider the nature of the survival advantage for foreign-owned firms. Specifically, we ask whether foreign ownership itself is linked to improved survival probabilities or whether foreign-owned plants have characteristics associated with lower failure probabilities. The research described in section 2 suggests that hazard rates are likely to vary across industries, in particular due to sunk costs of entry. We allow the baseline hazard, λ 0 (t), to vary by industry, region, and year of initial operation, λ 0 (t) = λ i,r,sy,0 (t). This allows us to control for geography, industry, and cohort effects in a nonparametric fashion. The effects of ownership type and plant characteristics shift the hazard proportional to these baselines. 10 Row (I) in Table 4 confirms the nonparametric result given above. Foreign plants have a significantly lower hazard ratio than domestic plants (0.57). Similarly in Row II, we find that plants with some public ownership (public) also have a significantly lower hazard than privately held plants. 11 To check the source of these higher survival probabilities, we first add the natural log of employment to control for the large variation in plant size between foreign and domestic plants. Size is strongly negatively related to the hazard, and, in fact, is sufficient to fully explain the improved survival chances of both foreign and public plants, as seen in Rows III-V in Table 4 .
After the inclusion of plant size, neither foreign-owned nor publicly-owned plants show any better survival performance. This result strongly suggests that neither foreign nor public ownership provide improved survival chances beyond the larger size of the plants.
In row VI, we estimate the hazard with the ownership dummies and a measure of plant productivity. The productivity variable is defined as the percent difference in value-added per worker at the plant from that at the average plant in the industry in the year. This within-industry labor productivity measure is less than ideal as it captures a variety of effects beyond differences in multi-factor productivity, including differential mark-ups across plants and variation in capital intensity. 12 The labor productivity measure is positively and significantly correlated with plant survival. However, while it reduces the estimated effects of both types of ownership, it does not completely undue them.
Finally, we estimate the hazard with both ownership variables, size and productivity in Row VII. Now we find that foreign-owned plants have significantly higher hazards than comparable domestic plants. Adjusting for the beneficial effects of their larger size and greater labor productivity, foreign-owned plants are 20% more likely to close in any year than domestic plants. In contrast, public ownership remains uncorrelated with survival.
As a robustness check, in Table 5 , we consider the effects of additional plant characteristics on the estimated hazard. 13 In Row VIII, we include the share of white collar workers at the plant as a measure of the composition of the workforce and the share of inputs that are imported to proxy for foreign exposure of the plant. In Row IX, we supplement the specification with log inputs per employee, log energy used per employee (a proxy for capital), and the log wage per worker, all measured as percent deviations from the value at the average plant. The addition of these variables does not affect the sign, magnitude, or significance of the estimated coefficient on foreign ownership, public ownership, size or productivity. Foreign-owned plants remain significantly more likely to fail (22-31 percent) than comparable domestic establishments while public ownership neither improves nor 12 We are limited in the construction of plant performance measures by the absence of both measures of capital stocks and adequate industry price deflators. 13 The estimates in this table run 
Types of foreign plants
Our data permit us to examine the effect of foreign ownership in more detail. First, we ask whether the increased hazard at foreign-owned plants differs according to whether the plant had foreign capital from the beginning (greenfield) or whether some fraction of the capital was purchased by a foreign entity after startup (takeover). 15 If foreign ownership itself increases the hazard, then both the greenfield and takeover measures should be greater than one. If, instead, the higher foreign hazard is associated with attributes of the plant itself, it should appear for greenfield plants but not for plants that are acquired by foreign owners. In Table 6 we find that both types of foreign-owned plants have higher hazards than domestic plants. In fact, the hazard ratio for acquired plants is higher than that for greenfield plants. We also include a dummy for domestic plants that previously had foreign ownership. The "formerly-foreign" plants do not have significantly different hazards than other domestic plants.
These results suggests that foreign ownership itself may be the source of the increased shutdown probability rather than unobserved plant characteristics associated with foreign-owned establishments. The higher hazards for foreign plants appear at plants that switch from domestic to foreign ownership but they do not persist after a sale back to domestic owners.
Finally, we check whether the degree of foreign holdings affects the probability of closure. As noted above, more than 80% of the plants with any foreign ownership are majority-owned (50+%) by foreigners. In Table 7 , we allow for differential effects of majority and minority foreign ownership. 16 Both types of foreign-owned plants have higher hazards, although the coefficient for foreign minority-owned plants is significant at only the 11% level. 17 We are unable to reject the equality of the coefficients for the majority and minority dummies and a joint test that the hazard ratios are equal to one is rejected at the 5% level leading us to conclude that there is no substantial difference in the effects of majority and minority holdings by foreigners.
Conclusions
This paper has investigated the relationship between foreign ownership and plant survival in a developing country. Using data from [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] for the Indonesian manufacturing sector, we find that plants with some foreign ownership have dramatically lower failure probabilities than plants with only domestic owners in the same industry and region. However, these same foreign-owned plants are also substantially different from their domestic counterparts in terms of size and productivity, factors that work to reduce the probability of shutdown.
Controlling for size and productivity, we find that foreign-owned plants are 20 percent more likely to close than purely domestic plants. To check whether our results are driven by the characteristics of the plant, we examine changes of ownership from domestic to foreign and back. We find that foreign greenfield plants and foreign acquisitions of domestic plants have similar, significantly higher hazards than any type of domestic plant.
Relative to the average domestic plant, foreign plants have desirable characteristics that reduce their probability of failure. At the same time, the presence of foreign owners substantially decreases the plant survival rate. Multinational firms use the extensive margin available to them to close plants more often than their domestic counterparts. Our results suggest that work on multinationals both at home and abroad should explicitly control for increased plant hazard rates, e.g. the higher wages for workers at multinational plants after controlling for size and other characteristics may in part reflect the higher probability of plant shutdown. In light of the explosion of foreign direct investment in recent years, substantial further research is needed to explore the role of multinationals in both home and The baseline hazard is allowed to vary over region-industry-startyear groups. All standard errors are clustered on plants. Labor productivity is measured as the percent difference in value-added per worker from the average plant in the industryyear group. Note: The baseline hazard is allowed to vary over region-industry-startyear groups. All standard errors are clustered on plants. Labor productivity, inputs/employee, energy/employee and the average wage are measured as the percent difference from the value in average plant in the industry-year group. The baseline hazard is allowed to vary over region-industry-startyear groups. All standard errors are clustered on plants. Labor productivity is measured as the percent difference in value-added per worker from the average plant in the industry-year group. The baseline hazard is allowed to vary over region-industry-startyear groups. All standard errors are clustered on plants. Labor productivity is measured as the percent difference in value-added per worker from the average plant in the industry-year group. 
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